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ABSTRACT: 

PURPOSE: To realize a large capacity, high speed and high reliability memory 
apparatus by a method wherein the memory capacity and the access speed of a 
fixed disc type memory apparatus are realized by employing a media changeable 
apparatus and, further, the memory apparatus is combined with a library 
apparatus. 

CONSTITUTION: A magnetic disc 5, a magnetic head 7, a seeking mechanism 9, a 
lift mechanism, a dust-proof air filter 3, a writing/reading amplifier 10, an 
index sensor 12, etc., are enclosed in a cartridge case 1 with an airtight 
structure. High speed and high accuracy positioning can be realized, 
penetration of external dusts can be avoided, clean air can be maintained, the 
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low speed operation of the magnetic head can be realized, the dust-proofness of 
an optical pickup can be obtained and a memory apparatus with a high recording 
density and high reliability can be obtained. Further, by combining the 
cartridge with a driving apparatus, a driving apparatus for a magnetic (or 
optical) disc can be constituted and, moreover, by combining a library 
apparatus with the disc driving apparatus, a magnetic (or optical) disc library 
apparatus can be constituted. 
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ABSTRACT : PURPOSE: To realize a large capacity, high speed and high reliability memory apparatus 
by a method wherein the memory capacity and the access speed of a fixed disc type 
memory apparatus are realized by employing a media changeable apparatus and, further, 
the memory apparatus is combined with a library apparatus. 

CONSTITUTION: A magnetic disc 5, a magnetic head 7, a seeking mechanism 9, a lift 
mechanism, a dust-proof air filter 3, a writing/reading amplifier 1 0, an index sensor 12, 
etc., are enclosed |n acartridge case*1ewith an.airtight structure. High speed and high 
accuracy positioning can be realized, penetration of external dusts can be avoided, clean 
air can be maintained, the low speed operation of the magnetic head can be realized, the 
dust-proofness of an optical pickup can be obtained and a memory apparatus with a high 
recording density and high reliability can be obtained. Further, by combining the cartridge 
with a driving apparatus, a driving.apparatus fora magnetic (or optical) disc-can be 
constituted and, morrover^by-cxwbining a to 

apparatus, a magoetic (or optical) disc library_apparatus.can_be constituted . 
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(54) DISC LIBRARY APPARATUS, DISC DRIVING APPARATUS AND CARTRIDGE 

(57)Abstract: 

PURPOSE: To realize a large capacity, high speed and 
high reliability memory apparatus by a method wherein 
the memory capacity and the access speed of a fixed 
disc type memory apparatus are realized by employing a 
media changeable apparatus and, further, the memory 
apparatus is combined with a library apparatus. 
CONSTITUTION: A magnetic disc 5, a magnetic head 7, 
a seeking mechanism 9, a lift mechanism, a dust-proof 
air filter 3, a writing/reading amplifier 10, an index sensor 
12, etc., are enclosed in a cartridge case 1 with an 
airtight structure. High speed and high accuracy 
positioning can be realized, penetration of external dusts 
can be avoided, clean air can be maintained, the low 
speed operation of the magnetic head can be realized, 
the dust-proofness of an optical pickup can be obtained and a memory apparatus with a high 
recording density and high reliability can be obtained. Further, by combining the cartridge with 
a driving apparatus, a driving apparatus for a magnetic (or optical) disc can be constituted 
and, moreover, by combining a library apparatus with the disc driving apparatus, a magnetic 
(or optical) disc library apparatus can be constituted. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The head disk assembly which consists of the magnetic head prepared in the magnetic disk 
and this magnetic-disk side which were established in the interior of a cartridge possible [ rotation ] 
possible [ contact ], The head load unload assembly which consists of a lift mechanism which pulls apart 
the magnetic head from a magnetic-disk side when the seeking mechanism and magnetic disk which 
position the above-mentioned magnetic head to the appointed truck on a magnetic disk carry out a 
rotation halt, The connector which connects electrically the mechanical component and the exterior of 
both the above-mentioned assemblies, The air filter which has the ventilation system which makes the 
pressure of the interior of a cartridge, and the exterior isotonic, and carries out the uptake of the dust, 
The write-in amplifier for driving the above-mentioned magnetic head, and the read amplifier which 
processes a read-out signal, The index sensor which detects rotation of the above-mentioned magnetic 
disk is made into the exterior and the structure which intercepted and sealed in air. a drive The spindle 
motor which rotates the above-mentioned magnetic disk, and the circuit which performs signal 
processing about a record regenerative signal with a host, It constitutes from a servo circuit which 
positions the above-mentioned magnetic head, to library equipment The slot section which contains the 
above-mentioned cartridge, and the elevator mechanism which moves this cartridge in the vertical 
direction, The handling mechanism which moves to a cross direction, and the drive for carrying out 
record reproduction, Magnetic disk library equipment characterized by consisting of a loader mechanism 
taken to the exterior, a circuit which controls operation of this library equipment, and the interface 
section which acquires a signal from a host and controls the whole. 

[Claim 2] Optical disk library equipment according to claim 1 characterized by making the magnetic 
head into an optical pickup for a magnetic disk again at an optical disk. 

[Claim 3] The head disk assembly which consists of the magnetic head prepared in the magnetic disk 
and this magnetic-disk side which were established in the interior of a cartridge possible [ rotation ] 
possible [ contact ], The head load unload assembly which consists of a lift mechanism which pulls apart 
the magnetic head from a magnetic-disk side when the seeking mechanism and magnetic disk which 
position the above-mentioned magnetic head to the appointed truck on a magnetic disk carry out a 
rotation halt, The connector which connects electrically the mechanical component and the exterior of 
both the above-mentioned assemblies, The air filter which has the ventilation system which makes the 
pressure of the interior of a cartridge, and the exterior isotonic, and carries out the uptake of the dust, 
The write-in amplifier for driving the above-mentioned magnetic head, and the read amplifier which 
processes a read-out signal, The index sensor which detects rotation of the above-mentioned magnetic 
disk is made into the exterior and the structure which intercepted and sealed in air. a drive Magnetic disk 
drive equipment characterized by constituting from a spindle motor which rotates the above-mentioned 
magnetic disk, a circuit which performs signal processing about a record regenerative signal with a host, 
and a servo circuit which positions the above-mentioned magnetic head. 

[Claim 4] Optical disk drive equipment according to claim 3 characterized by making the magnetic head 
into an optical pickup for a magnetic disk again at an optical disk. 
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[Claim 5] The head disk assembly which consists of the magnetic head prepared in the magnetic disk 
and this magnetic-disk side which were established in the interior of a cartridge possible [ rotation ] 
possible [ contact ], The head load unload assembly which consists of a lift mechanism which pulls apart 
the magnetic head from a magnetic-disk side when the seeking mechanism and magnetic disk which 
position the above-mentioned magnetic head to the appointed truck on a magnetic disk carry out a 
rotation halt, The connector which connects electrically the mechanical component and the exterior of 
both the above-mentioned assemblies, The air filter which has the ventilation system which makes the 
pressure of the interior of a cartridge, and the exterior isotonic, and carries out the uptake of the dust, 
The magnetic cartridge characterized by making the write-in amplifier for driving the above-mentioned 
magnetic head, the read amplifier which processes a read-out signal, and the index sensor which detects 
rotation of the above-mentioned magnetic disk into the exterior and the structure which intercepted and 
sealed in air. 

[Claim 6] The optical cartridge according to claim 5 characterized by making the magnetic head into an 
optical pickup for a magnetic disk again at an optical disk. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention requires especially storage capacity for large storage about the 
MAG or optical disk library equipment, the MAG or optical disk drive equipment and the MAG, or an 
optical cartridge. 
[0002] 

[Description of the Prior Art] Conventionally, much cartridge type media commutative type storage 
exists, for example, has a floppy disk, a disk pack, etc. as a typical thing, and can aim at increase of the 
storage capacity by exchanging cartridges. 

[0003] To the above-mentioned media commutative type storage, there is fixed-disk type storage, this 
fixes a disk and the surfacing head which has in low surfacing quantity extremely and glides through 
this disk side top is used for it. And while media compatibility of the aforementioned media 
commutative type storage was sacrificed, it has the following advantages. 

[0004] (1) The chucking error of a disk can be eliminated and the runout of the axial direction and the 
direction of a radial can be decreased. 

[0005] (2) It becomes possible to consider as sealing or semi- sealing structure, and the influence of the 
suspended particle in air can be prevented. 

[0006] (3) Since the above (1) and (2) are realized, track recording density improves sharply. 
[0007] (4) It becomes possible to carry out high-speed rotation of the disk, and the reduction in latency 
time and improvement in the speed of a record regenerative signal can realize improvement in the speed 
of access and a data transfer rate. 

[0008] Fixed-disk type storage is widely used as external storage for computers from these technical 
significances, i.e., small, large capacity, high speed, and high reliance, however, the thing for which 
media commutativity is lost - the disadvantage in the field of storage capacity — not escaping — this — 
******- although there was also a means to have prepared in a sake the self-chambering mechanism of 
a cartridge in which the MAG or optical disk library equipment sees, and to increase accessible storage 
capacity to it, operation of this means was impossible for the case of this fixed-disk type storage 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, the performance of the storage capacity of the 
MAG, optical disk library equipment and the MAG, or optical disk drive equipment is decided by the 
following formula (1). 
[0010] 
[Equation 1] 

tttB= -(1) 

[001 1] Storage with the large value of an upper formula (1) was called highly efficient equipment, and 
research and development have been done along with the index (one formula) which shows this 
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performance until now. That is, it had become a technical problem how high-density record is 
performed. 

[0012] Drawing 5 is a graph which shows the track recording density (BP1) of a magnetic disk unit, and 
the relation of the head flying height (micrometer) as an example of fixed-disk type storage, and it turns 
out that both are in proportionality mostly. 

0013] That is, for high recording density achievement, the following terms and conditions are required. 
0014] 

"Equation 2] 

CD Ml(Mr)XflW(4) 
fiHfc&(Hc) 

[0015] (2) High head of saturation magnetic flux density with low surfacing height (3) Thing (4) with 
high-speed positioning of the magnetic head Thing (5) which is signal processing and the coding method 
corresponding to record reproducing characteristics Since equalizing the recording density of a 
magnetic-disk inside-and-outside periphery and also the commutativity of a magnetic disk (media) are 
also related to increase of storage capacity as stated above, it is one of the critical items very much. 
[0016] However, an old place, cover-half disk technology and disk commutativity have an conflicting 
portion mutually, and serve as hindrance of a raise in the recording density of a commutative type 
magnetic disk. As for this, the same is said of a commutative type optical disk. 

[0017] In view of such a situation, this invention realizes storage capacity of fixed-disk type storage, and 
access speed with a media commutative type, and aims at realizing storage of large capacity, high speed, 
and high-reliability with combination with library equipment further. 
[0018] 

[Means for Solving the Problem] The magnetic (or light) disk library equipment of this invention The 
head disk assembly which consists of the magnetic head (or optical pickup) prepared in the magnetic (or 
light) disk and this magnetic (or light) disk side which were established in the interior of a cartridge 
possible [ rotation ] possible [ contact (approach) ], The seeking mechanism in which the above- 
mentioned magnetic head (or optical pickup) is positioned to the appointed truck on a magnetic (or 
light) disk, The head load unload assembly which consists of a lift mechanism which pulls apart the 
magnetic head (or optical pickup) from a magnetic (or light) disk side when a magnetic (or light) disk 
carries out a rotation halt, The connector which connects electrically the mechanical component and the 
exterior of both the above-mentioned assemblies, The air filter which has the ventilation system which 
makes the pressure of the interior of a cartridge, and the exterior isotonic, and carries out the uptake of 
the dust, The write-in amplifier for driving the above-mentioned magnetic head (or optical pickup), and 
the read amplifier which processes a read-out signal, The index sensor which detects rotation of the 
above-mentioned magnetic (or light) disk is made into the exterior and the structure which intercepted 
and sealed in air. a drive The spindle motor which rotates the above-mentioned magnetic (or light) disk, 
and the circuit which performs signal processing about a record regenerative signal with a host, It 
constitutes from a servo circuit which positions the above-mentioned magnetic head (or optical pickup), 
to. library equipment The slot section which contains the above-mentioned cartridge, and the elevator 
mechanism which moves this cartridge in the vertical direction, It is characterized by consisting of the 
handling mechanism which moves to a cross direction, the drive for carrying out record reproduction, a 
loader mechanism taken to the exterior, a circuit which controls operation of this library equipment, and 
the interface section which acquires a signal from a host and controls the whole. 
[0019] Moreover, magnetic (or light) disk drive equipment The head disk assembly which consists of 
the magnetic head (or optical pickup) prepared in the magnetic (or light) disk and this magnetic (or 
light) disk side which were established in the interior of a cartridge possible [ rotation ] possible 
[ contact (approach) ], The seeking mechanism in which the above-mentioned magnetic head (or optical 
pickup) is positioned to the appointed truck on a magnetic (or light) disk, The head load unload 
assembly which consists of a lift mechanism which pulls apart the magnetic head (or optical pickup) 
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from a magnetic (or light) disk side when a magnetic (or light) disk carries out a rotation halt, The 
connector which connects electrically the mechanical component and the exterior of both the above- 
mentioned assemblies, The air filter which has the ventilation system which makes the pressure of the 
interior of a cartridge, and the exterior isotonic, and carries out the uptake of the dust, The write-in 
amplifier for driving the above-mentioned magnetic head (or optical pickup), and the read amplifier 
which processes a read-out signal, The index sensor which detects rotation of the above-mentioned 
magnetic (or light) disk is made into the exterior and the structure which intercepted and sealed in air. a 
drive It is characterized by constituting from a spindle motor which rotates the above-mentioned 
magnetic (or light) disk, a circuit which performs signal processing about a record regenerative signal 
with a host, and a servo circuit which positions the above-mentioned magnetic head (or optical pickup). 
[0020] Moreover, the magnetic (or light) disk with which the cartridge was prepared in the interior of a 
cartridge possible [ rotation ], The head disk assembly which consists of the magnetic head (or optical 
pickup) prepared in this magnetic (or light) disk side possible [ contact (approach) ], The seeking 
mechanism in which the above-mentioned magnetic head (or optical pickup) is positioned to the 
appointed truck on a magnetic (or light) disk, The head load unload assembly which consists of a lift 
mechanism which pulls apart the magnetic head (or optical pickup) from a magnetic (or light) disk side 
when a magnetic (or light) disk carries out a rotation halt, The connector which connects electrically the 
mechanical component and the exterior of both the above-mentioned assemblies, The air filter which has 
the ventilation system which makes the pressure of the interior of a cartridge, and the exterior isotonic, 
and carries out the uptake of the dust, It is characterized by making the write-in amplifier for driving the 
above-mentioned magnetic head (or optical pickup), the read amplifier which processes a read-out 
signal, and the index sensor which detects rotation of the above-mentioned magnetic (or light) disk into 
the exterior and the structure which intercepted and sealed in air. 
[0021] 

[Function] According to this invention, the air filter for a head disk assembly, a head load unload 
assembly, and protection against dust in a cartridge, writing, The so-called cover-half MAG (or light) 
disk which made the amplifier for read, the index sensor, etc. sealing structure is constituted. High-speed 
and highly precise positioning, The dust invasion from the outside is prevented, air cleaning is held, 
low-speed-izing of the magnetic head and dust-proof-ization of an optical pickup are attained, and what 
has high reliability is obtained by high recording density. 

[0022] Moreover, the drive equipment of a magnetic (or light) disk is constituted by the combination of 
the above-mentioned cartridge and a drive, and magnetic (or light) disk library equipment is further 
constituted by combining library equipment with this. Taking advantage of the advantage of the above- 
mentioned cover-half MAG (or light) disk, mass storage is realizable with these using the advantage of 
library equipment. 
[0023] 

[Example] Drawing 1 is the perspective diagram showing the composition of the cartridge in one 
example of this invention. This perspective diagram shows the state where the lid (****) of a case 1 was 
removed, and each part article 2-13 is sealed by closing a lid. The air hole to which 2 makes isotonic the 
pressure of the interior established in the unilateral side of a case 1, and the exterior here, The air filter 
for 3 defecating the air in a case, the current supply to the built-in parts which 4 mentions later, It is the 
spindle shaft which the connection connector which performs electrical signal supply, and 5 rotate with 
a magnetic disk (or optical disk), and 6 rotates by spindle motor 6M (refer to drawing 2 ), and the 
magnetic disk of two or more above-mentioned sheets is fixed by bearing, and it is equivalent to the so- 
called cover-half disk. 7 is the magnetic head (or optical pickup), and has countered with the above- 
mentioned magnetic-disk side by low surfacing-ization. It has by these magnetic disks - the magnetic 
head, and the so-called head disk assembly is constituted. 

[0024] It is the seeking mechanism in which drive 8 by the seeking motor and 9 is driven by this seeking 
motor, and when it positions to the appointed truck on a magnetic disk and a magnetic disk carries out a 
rotation halt, it has the RITTO mechanism which pulls apart the magnetic head from a magnetic-disk 
side, and the so-called head load unload assembly is constituted. 
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[0025] the write-in (light) amplifier for 10 driving the magnetic head 7 ~ and it reads (lead), and it is 
amplifier and connects with the connection connector 4 through a signal line 11 12 is an index sensor, is 
used for the status detection for seeing the state of a magnetic disk, and is connected to the connection 
connector 4 through a signal line 13. 

[0026] 14 is the guide pin of the couple prepared in the both sides of the connection connector 4, and 
when setting and resetting intensity and the case 1 which consists of a heat sinking plane by the 
advantageous aluminum containing alloy, i.e., a cartridge, to library equipment, it is used. 
[0027] Drawing 2 shows the cross-section schematic diagram in the state where the cartridge (case 1) of 
drawing 1 and the drive 15 were set, and this drive is equipped with spindle motor 6M which rotate a 
magnetic disk 5 as drawing 1 explained, and the servo circuit 17 which performs positioning of the 
circuit 16 and the magnetic head which carry out signal processing about the record regenerative signal 
from a host (****). 

[0028] In addition, the clamp mechanism of a magnetic disk 5 clamps a magnetic disk between a spindle 
hub and a collet as usual, and this spindle hub rotates according to an interaction with the eddy current 
which counters with the rotating-magnetic-field generating coil (all are ****) in a drive side, and is 
guided. 

[0029] Drawing 3 shows the outline of the electrical circuit in the cartridge shown in drawing 1 , read / 
write-in amplifier 10 performs the output of amplification of the read signal 10-1, the head selection 
signal 10-2, the write-in signal 10-3, and the write-in gate signal 10-4, the read to the magnetic head 7, 
and a write-in signal, and amplifier 10 is connected with a digital disposal circuit 16. moreover, the 
index signal 12-1 from the index sensor 12 - the seeking motor 8 - the seeking motor drive signal 8-1 - 
- respectively ~ the servo circuit 17 — close ~ it is outputted 

[0030] Drawing 4 is the perspective diagram showing the composition outline of library equipment, and 
can carry out mass storage by combining with the cartridge explained by above-mentioned drawing 1 - 
drawing 3 . 

[003 1] In drawing 4 , 18 is the slot section which contains a cartridge and is constituted from A blocks 
(BLOCK) of slot (SLOT) #l-#32, and B blocks (BLOCK) of slot #33-#57 by drawing. 19 is an elevator 
mechanism which moves the cartridge contained by the slot section 18 in the vertical direction (A-A), is 
supported by the guide pillar 20 and has the conveyance unit 21 which carries out the installation receipt 
of the cartridge. 22 is a handling mechanism, moves the cartridge by which installation receipt was 
carried out on the conveyance unit 21 to a cross direction (B-B'), and performs A of a slot, and delivery 
for B blocks. 

[0032] 23 is the drive for performing record reproduction to the magnetic disk of a cartridge, becomes 
by DRTVE#0 and #1 and is equivalent to the drive 15 of aforementioned drawing 2 . 24 is a loader 
mechanism and takes a cartridge to the exterior. 

[0033] In addition, although not shown on the drawing, it has the circuit which controls operation of this 
library equipment, and the interface section which acquires the signal from a host and controls operation 
of the whole library equipment. 

[0034] Operation of the magnetic disk library equipment constituted as mentioned above is explained 
briefly. 

[0035] (1) Pull out a cartridge by the conveyance unit 21, the handling mechanism 22, and the elevator 
mechanism 19 from one of the slot #l-#57 of the slot section 18. 
[0036] (2) Move the elevator mechanism 19 and position to drive 23. 
[0037] (3) Insert a cartridge in drive 23. 

[0038] (4) Rotate spindle motor 6M (refer to drawing 2 ) of drive 23, and carry out loading of the 
magnetic head 7. 

[0039] (5) Make the magnetic head seek by the seeking mechanism 9, and perform the read of the data 
stored in the magnetic disk 5, and writing. 

[0040] (6) Stop spindle motor 6M and carry out the unload of the magnetic head. 

[0041] (7) Take out a cartridge from drive 23 by the conveyance unit 21, the handling mechanism 22, 

and the elevator mechanism 19. 
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[0042] (8) Move an elevator mechanism and position to a slot. 

[0043] Thus, the cartridge of a large number contained by the slot can be taken out, and it can read by 
drive, and can write in. 

[0044] In this example, although the read of the data about a magnetic disk and writing were explained, 
it can carry out also about the optical disk which has the same composition, and changes to the magnetic 
head, and an optical pickup is used. These composition is easy for the ability to replace in drawing 1 
mentioned above - drawing 4 . 
[0045] 

[Effect of the Invention] As explained above, according to this invention, the air filter for a head disk 
assembly, a head load unload assembly, and protection against dust in a cartridge, writing, The so-called 
cover-half MAG (or light) disk which made the amplifier for read, the index sensor, etc. sealing 
structure is constituted. High-speed and highly precise positioning, The dust invasion from the outside is 
prevented, air cleaning is held, low-speed-izing of the magnetic head and dust-proof-ization of an optical 
pickup are attained, and what has high reliability is obtained by high recording density. 
[0046] Moreover, the drive equipment of a magnetic (or light) disk is constituted by the combination of 
the above-mentioned cartridge and a drive, and magnetic (or light) disk library equipment is further 
constituted by combining library equipment with this. Taking advantage of the advantage of the above- 
mentioned cover-half MAG (or light) disk, mass storage is realizable with these using the advantage of 
library equipment. 

[Translation done.] 
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